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EDITORIAL DEPARTMENT NOTE 


A financial forecast may disclose both hazards and opportunities and may 
provide a test of reasonableness against which to set off less studied reac- 
tions to the operating position of a company. However, as the author of 
our first article points out, the forecast must be complete, must avoid con- 
fusing detail, and must be self-checking as to mechanics of preparation. 
Procedures to this end are given in a fair degree of particular. 

JOHN G. ROBERTSON, Jr., the author, is Manager of the Financial 
Forecast Department of Lockheed Aircraft Corp., Burbank, Calif. Mr. 
Robertson has been associated with Lockheed for seven years, following two 
years in public accounting with Lybrand, Ross Bros. & Montgomery. 


The operations of few companies permit preparation of monthly reports 
simultaneously with the close of the month, when they are much in demand. 
The second article in this issue proposes a projection procedure for such 
statements, based on data summarized from the books, which offers daily 
cumulative information for conversion into a full month’s performance. 
Such information is intended to afford a basis for overcoming subnormal 
performance early in the month and for providing quasiactual operating 
statements promptly at its close. 

The author of the article is EDWARD W. HARTMAN, Cost Account- 
ant, Bowser, Inc., Fort Wayne, Ind. Mr. Hartman joined the staff of his 
present company recently after ten years as general and plant accountant 
with Farnsworth Radio & Television Corp. He has been engaged in indus- 
trial accounting since 1933 and is a previous contributor to the Bulletin. 

se 


What scale of operations shall a company attempt to realize and control, 
when, as in the case of many small or new firms, sales potential is an un- 
wn and may be wholly dependent on the resourcefulness of the sales 
staff? Our third article describes a budget building procedure which starts 
with an inventory of machines and a tally of the labor personnel required 
to operate them at capacity. Throughout, emphasis is laid upon realization 
of the profit possibilities of existing physical plant. 

The presentation is offered by F. E. BARIDON, Secretary and Assistant 
Treasurer of the Barden Corp., Danbury, Conn., with which he has been 
connected since 1944. Mr. Baridon has had extensive experience in industry 
in both the personnel and accounting fields. During most of the war 
period, he was Chief Works Accountant with Remington Arms Co., Bridge- 


port, nn. e 


Cost estimating in support of price quotations is particularly hazardous 
today, and doubly so if the period over which the costs are actually to be 
incurred is measured in terms of a few years rather than a few months. 
The factors considered and procedures followed under these circumstances 
in a job machine shop are reported upon in our final presentation. 

FRED W. MURRAY, the author, is a Member of the Staff of Jordan 
& Jordan, Public Accountants, Portland, Maine, with whom he has been 
associated since 1939. Mr. Murray was formerly connected with National 
Dairy Products Corp. in Portland and as a travelling auditor out of the New 
York office. He has also been Controiler of Atlantic Research Associates. 
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THE TECHNIQUE OF FINANCIAL FORECASTING 


by JOHN G. ROBERTSON, Jr. © 


Manager, Financial Forecast Department, 
Lockheed Aircraft Corp., 
Burbank, Calif. 


AS every controller knows, financial forecasting is nothing 
new under the sun. Some sort of estimate of the flow of 
working capital through the respective stages of cash, inventories, 
and receivables is essential in order to obtain the best use of 
working funds. The necessity for this type of financial planning 
has been emphasized during the postwar period by the wide fluc- 
tuations of costs, prices, and volume which have occurred. Many 
companies have literally been forced to plan their operations 
with greater care than in periods of more stability. Consequently, 
more attention is today being given to complete and accurate fore- 
casts than ever before. 

Furthermore, a broader concept of the usefulness of forecast- 
ing is taking form. Rather than being limited in use to the officers 
concerned with financial operations, forecasts are im many cases 
serving as guides to top management in formulating basic oper- 
ating plans. A forecast is a means of expressing such plans in 
financial terms so that their results can be measured. As such, 
it is an integral part of sound planning and a valuable tool for 
top management. 


W bat Is a Financial Forecast? 


A financial forecast is an estimate of the results of operations 
of a business for a future period. Most commonly, it takes the 
form of estimates of profit, cash position, and such other data 
relative to the future as will be useful to management. It differs 
from a budget in that it is intended to show what is most likely 
to happen, whereas a budget tells what should happen. It is, how- 
ever, closely related to a budget and can be used as a summary 
or master budget. 

In general, the forecast should follow the form of the com- 
pany’s financial statement. Since the forecast is intended to act 
as a guide for management in formulating decisions which will 
affect the company’s financial position, it should provide the same 
information relative to the future that the financial statement does 
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relative to the past. And as the financial statement is presumably 
in the form which is most useful to the management, the forecast 
will naturally assume the same appearance. In addition, in order 
to follow up and compare the forecast with actual results of oper- 
ations, it is desirable that the forecast and actual information be 
arranged in the same manner. 

Three financial statements are usually considered essential to 
financial management: (1) the profit and loss statement, (2) the 
cash statement, and (3) the balance sheet. The first two reflect 
the changes that have taken place in the company’s position dur- 
ing the period under consideration. These statements deal with 
essentially the same items of income and expense, the principal 
difference between them being the matter of timing. The balance 
sheet, on the other hand, deals with the status of the business at 
a given moment of time. These three statements form the back- 
bone of the forecast, just as they do of the actual financial state- 
ment. 

Such additional statements may be prepared as are deemed de- 
sirable, either on a regular basis or as special studies to take care 
of a particular situation. The information needed will usually 
be readily available from the working papers prepared for the 
three basic statements referred to above. Examples of additional 
statements which might be useful to management are working 
capital or source and application of funds statements, inventory 
analyses, fixed asset forecasts, sales and gross profit analyses, 
bond amortization schedules, investment studies, break-even 
charts, and many others. The data gathered in the preparation 
of the forecasts can also be used in numerous other ways. It 
can be given in the form of charts, written notes or reports, or 
as blackboard presentations. Once the information is prepared, 
the form and manner of its presentation can take widely divergent 
paths, the only criterion being how best to put it over. 


Timing of Forecast 

How long a period should the forecast cover? How often 
should it be prepared or revised? 

The period covered will vary, of course, depending upon the 
needs of the business and the length of time possible to forecast 
accurately. In an industry which sells in a stable market, it is 
frequently possible to forecast accurately as far ahead as economic 
trends can be reasonably extended. On the other hand, a company 
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whose sales are made on a contract basis may find it impossible 
to project its operations beyond the date of expiration of its cur- 
rent contracts. Sometimes the length of a forecast is determined 
by a particular situation, an example might be the date of ex- 
piration of a bank loan or bond issue. It can probably be stated 
as a general rule, however, that a forecast should cover at least 
one and at most five years if it is to be of maximum value. 

The frequency with which forecasts are prepared or revised 
also depends largely on the nature of .the business. In general, 
frequency of preparation should probably be between three and 
twelve months. Even if revisions are scheduled less closely, the 
forecast should be reviewed monthly or quarterly and revised if 
changed conditions warrant. The Lockheed forecast is prepared 
quarterly and reviewed monthly. The period covered is never 
less than one year and normally not more than two years. The 
forecast consists of four schedules: a profit and loss statement, a 
cash statement, and a working capital statement (all by months) 
and comparative balance sheets (at semiannual dates). 


Data Used in Preparation of Forecast 

The kinds of information used in forecast preparation may be 
many and varied, all the way from the factual data embodied in 
contracts to pure guesses (which are sometimes necessary and 
may be quite satisfactory if based on accumulated experience or 
judgment). In general, forecast sources fall into the following 
categories : 


1. Management’s policies and plan of operation which are 
expected to govern corporate activity during the period 
of the forecast. 

2. Budgets which have been approved by management and 
constitute detailed operating plans. 

3. Individual forecasts and estimates of future operations 
obtained from operating departments. 

4. Studies of past experience from company records from 
which trends may be determined. 

5. Analyses of statistical data from outside sources, used in 
determining trends of sales, wage rates, prices, etc. 

6. Available information on external factors which may affect 
operations, such as Government policies, tax laws, and 

availability of material. 
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In utilizing information obtained from these various sources, 
a great deal of care must be taken to see that the figures used are 
reasonable and consistent. The basis of any statistical data should 
be well understood to avoid the danger of conflicting premises. 
Informal estimates obtained from operating personnel should be 
carefully weighed and checked in every possible manner. 


Steps in Preparation of Forecast 


The following steps, which are those used in the preparation of 
the Lockheed forecast, represent a practical approach to fore- 
casting a manufacturing operation, although by no means the 
only possible sequence: 


1. Operating statement 2. Cash statement 
a. Sales a. Receipts 
b. Costs and expenses: b. Disbursements 
(1) Material 3. Balance sheet 
(2) Direct labor 4. Working capital 
(3) Overhead statement 


The sales forecast is selected as the starting point since it is 
the key to expected operations. Once the sales have been 
projected, the costs and expenses are determined in relation to 
the anticipated volume. At this point, all the fundamental esti- 
mates of income and outgo have been made and the next step is 
to transpose these estimates into terms of cash receipts and dis- 
bursements. All of these transactions are then converted to 
journal entry form and applied to the actual balance sheet at the 
beginning of the period to obtain the forecast ending balances. 
Finally, the working capital statement is built up from the changes 
in the noncurrent accounts. 


The Sales Forecast 


Sales forecasting is a technique in itself and is entirely too 
broad a subject to be covered adequately in this article. There 
are two basic types of sales forecasts used by different types of 
businesses. The first is based on economic trends and is used 
by companies whose sales fluctuate in accordance with such trends. 
The second is used by companies whose sales are covered by 
long-term contracts, the terms of which can be used to project 
the sales volume. 
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Many companies, especially those producing consumers’ goods, 
make sales forecasts based on economic trends for use in planning 
capital expenditures or advertising campaigns or in setting sales- 
men’s quotas. Such forecasts are of value even when no use is 
made of them for financial forecasting and it is probably safe to 
say that sales forecasts are more numerous than any other type 
of forecast or budget. Forecasts of this type are generally based 
upon trends deduced from analyses of statistical data. Such 
data may relate to general business conditions, to conditions in a 
specific industry, or to the demand for a particular product or 
service. For example, a candy manufacturer’s sales would prob- 
ably follow the trend of general business conditions while those 
of a lumber company would be more closely related to the gen- 
eral health of the building industry. Other data might also be 
used to make the forecasts more accurate. A candy producer may 
find that his sales of nickel bars can be related to the curve of 
births with a lag of a few years. The present high birth rate is, 
in fact, causing extensive revisions in the plans of industries 
whose goods and services are used by babies, children, and ado- 
lescents. Such sales forecasts necessarily require much more than 
a mere mechanical extension of past data. Considerable judg- 
ment must be used in the selection of suitable bases, in the modifi- 
cation of apparent trends for expected changes in conditions, and 
in the interpretation of the resulting estimates in the light of all 
available knowledge. 

Businesses whose sales are covered by long-term contracts have 
a relatively simpler task in forecasting volume though the possi- 
bilities of this type of forecast are necessarily limited to the 
period covered by contracts. Such companies are generally those 
producing relatively few units of large value, whose unit sales 
are too small numerically to afford a broad enough base for ac- 
curate statistical projection. The aircraft industry is a good il- 
lustration of this type of business, further complicated by the 


‘large proportion of sales made to the Government, which are 


unrelated to any business trend. In this type of business, the sales 
forecast can be based on the delivery schedule on which the 
production program is predicated, priced at the contractual 
amounts. When there is reasonable expectancy of additional con- 
tracts beyond the period covered, estimated deliveries and sales 
prices may be used to extend the forecast to the desired length. 
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Because it is the basis for the entire forecast, special care must 
be taken to see that the sales projection is reasonable. This is so 
particularly when it is prepared by the sales department as the 
familiar optimism of the salesman is apt to carry his estimates 
to unreasonable heights. Sales are limited not only by demand 
but also by supply. Hence, plant capacity, working force, and 
material availability must be considered before accepting the sales 
forecast as final. 


Costs and Expenses 

Obviously, reliable cost data are essential to accurate forecast- 
ing, which may be added to the many other functions using the 
end products of cost accounting. Standard costs may be particu- 
larly useful inasmuch as they are not merely historical data but 
are in a sense independent of time and, therefore, adaptable to 
an estimate of the future. However, standards must be used with 
care, especially when they represent allowances under ideal con- 
ditions rather than averages of actual performance. In the former 
case, variances are normal and should be provided for in the 
forecast. Similarly, any change in conditions which would af- 
fect the standards must be allowed for in the forecast. 

In forecasting costs, a decision must be made as to the extent 
of detail into which it is desirable to go. Certainly it would be 
impracticable to duplicate the full accounting system. On the 
other hand, costs must usually be calculated in some detail if the 
final result is to approach reasonable accuracy. For example, if 
the sales of different products fluctuate unevenly during the fore- 
cast period and the gross profit varies among products, their costs 
must be forecast separately. When the number of products is 
large, they may be arranged in groups of similar items. In gen- 
eral, the minimum of detail which will yield a reasonably close 
result will be the best policy. 

In building up the cost and expense side of the forecast, it must 
be remembered that these items are reflected in the accounts in 
two ways—as a charge to operations through cost of sales or ex- 
pense and as a credit-to cash. Thus, it is necessary to calculate 
them not only as they affect the profit and loss statement but also 
as they are paid for. For example, it is not enough to know the 
material cost of the articles to be sold during the coming year. 
We must also know how much of this material is on hand and 
how much is to be purchased and paid for each month. 
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Material 

In general, material forecasting is best approached through 
unit cost. If the cost of material per unit of each product can be 
determined, the over-all material entering into cost of sales can 
readily be calculated by applying these unit costs to the forecast 
deliveries of each product. Ordinarily unit material costs are 
readily available from the bill of material, standard costs, price 
estimates, or past actuals obtained from the cost records. Often, 
however, such unit costs must be modified for use over an ex- 
tended period. Factors like price fluctuations, product design 
changes, spoilage, and waste must be considered and allowance 
made for their effects. 

In some cases it will not be possible to use unit costs and a 
substitute method of forecasting material must be worked out. 
One example that comes to mind is spare parts, which are usually 
of such volume and diversity that the unit cost of individual parts 
cannot practicably be employed. In this case, a percentage of 
forecast spare parts sales, based on past experience, may be used. 
Another example is a trial run or an experimental project of only 
a few units on which no experience is available. Here the basic 
estimate must be used even though it may not be as reliable as the 
costs used for production projects. 

Once the material cost of sales has been determined, it is neces- 
sary to schedule receipts by month as a basis for forecasting pay- 
ments. When possible, the assistance of the material scheduling 
or purchasing department should be obtained in this task, because 
they are in the best position to determine the time of receipt. In 
general, material receipts can be derived from material cost of 
sales by considering the interval required between receipt of 
material and the sale of the product. The basic schedule ob- 
tained in this way must, however, be modified to reflect purchases 
made out of sequence to take advantage of favorable price situa- 
tions or for other reasons, as well as the inventory position at 
both beginning and end of the forecast period. 

Where costs are accumulated on a contract or project basis, 
as in aircraft manufacturing, the forecast material costs can 
frequently be checked against an over-all project estimate. This 
check is helpful in assuring control over the forecast period costs. 
If purchase commitments by project are reported, the figures 
can likewise be used as a control to see that forecast purchases 
are not understated. 
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Direct Labor 

When a company manufactures large quantities of standard 
products in which the labor cost is approximately uniform, direct 
labor can be forecast in the same manner as material, i.e., via 
unit costs based on standards or price estimates. If, however, 
products are not standard or are produced in relatively small 
quantities so that labor cost follows an improvement curve, direct 
labor forecasting becomes much more difficult. In these cases, 
however, some mechanism must have been evolved for use in 
setting prices or scheduling hiring or layoff programs and can 
be used for forecasting as well. Obviously, the direct labor fore- 
cast must be related to the sales forecast, and, as in the case of 
material, may be checked against project estimates where they 
are available. 

More data is generally available on the scheduling of labor 
by periods than in the case of material. In most cases, the time 
span of labor input into work in process can be determined very 
accurately. Direct labor budgets or personnel forecasts are often 
available. In a period of fluctuating wage rates, such as the 
present, it is generally most satisfactory to forecast direct labor 
in hours and convert hours to dollars by means of average wage 
rates. The rates can be projected into the future based on the 
trend of the wage level within the company, in the industry, or in 
the surrounding territory. Provision should be made, of course, 
for extraordinary variations which can be anticipated, such as 
a coming revision in union contracts, a hiring program, etc. 


Overbead 

Considerable ingenuity is often necessary in forecasting over- 
head, owing to the variety of ways in which these costs arise and 
are applied. It is obviously impracticable to follow completely in 
the forecast the steps necessary to account for actual overhead 
costs. On the other hand, they must be projected in sufficient 
detail to yield reasonably accurate results. 

This question arises in two phases, first, the source of overhead 
costs, and second, their disposition. Overhead costs are recorded 
by source in accounts such as indirect labor, supplies, taxes, etc., 
and normally these accounts are too numerous to be used in fore- 
casting without some grouping. In determining the extent of 
grouping, it is first necessary to remember that we will be journaliz- 
ing these forecast figures in order to work up projected balance 
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sheets. Hence, we cannot group items with dissimilar sources. 
To put this in another way, overhead costs which are credited 
to the same account may be grouped. For example, supplies and 
telephone expense may be grouped because they are both credited 
to accounts payable, but neither could be grouped with indirect 
labor which is credited to accrued payroll. 

A second factor determining the grouping to be used is the 
method of forecasting each type of expense. Fixed expenses such 
as depreciation or prepaid property taxes must of course be 
shown separately, as they are usually written off on a period 
basis. Variable expenses such as supplies are projected as a per- 
centage of a basic figure, most often labor but sometimes material 
receipts (e.g. freight in) or area used (e.g. maintenance). Many 
expenses are semivariable or follow a pattern peculiar to them- 
selves. 

The following grouping is used for manufacturing overhead 
in the Lockheed forecast and may serve as one example: 


Grouping Balance sheet 
Indirect Labor account credited Basis of forecasting 
Basic indirect Accrued payroll Direct labor 
Holiday pay Direct labor 
Vacations plus basic 
Sick leave, overtime indirect labor 


premium, etc. 


Depreciation Depreciation Re- Depreciable assets 
serve 
Property Tax Prepaid expense Monthly write-off 
of tax bill 
Accounts Payable Accounts payable 
Supplies Total labor 
Heat, light, and 
T Past experience 
Freight Material receipts 
Compensation in- 
surance Total labor 
Rent Monthly payment 
Miscellaneous Total labor 
Social Security Taxes Accrued taxes Total labor 


Not all the twists and quirks of the accounting system have 
been followed in setting up this form. For example, some small 
items are paid in cash rather than through accounts payable, while 
others are charged to prepaid expenses rather than directly 
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to overhead. For simplicity, these items are considered as charges 
to overhead and credits to accounts payable with no appreciable 
effect on accuracy of the forecast. 

The second phase of the overhead problem lies in the disposi- 
tion of charges. To start with, selling and administrative over- 
head must be determined separately from factory overhead, since 
the former is charged to operations as incurred while the latter 
is applied to inventories. Again, factory overhead may have to 
be split into sections, if segregated between plants, departments, 
or other categories in application. 

This problem may be met by allocating total forecast overhead 
among the various categories or by forecasting each type sepa- 
rately to start with. We have found a combination of both meth- 
ods preferable. Separate forecasts are made of administrative 
and sales overhead because of their relatively fixed nature, while 
factory overhead is determined as a total and then allocated to 
the three divisions of work in process recognized in our accounts : 
production, tooling, and development. The most desirable method 
would be determined by conditions in a particular case. 


Profit and Loss Statement 

All elements entering into the statement of operations have 
been determined at this point. Sales are obtained directly from 
the sales forecast and administrative and selling expenses from 
the overhead projection described above. Cost of sales offers 
more difficulty since it must be built up from the separate fore- 
casts of material, labor, and overhead and since the methods used 
to determine it vary considerably among different industries. 
However, it is usually a matter merely of rearranging the basic 
data provided in the forecasts of the cost elements. 

Items of other income and expense can be ignored where their 
effect is not material. When they must be included, however, 
some basis can always be found for their calculation. Discounts 
received can be arrived at as a percentage of payments of accounts 
payable. Discounts earned are related to sales. Interest expense 
is based on outstanding loans. Other items such as rents and roy- 
alties can be based on past experience modified by expected 
changes in conditions. After the determination of profit before 
taxes, Federal and state income taxes must be calculated, ordi- 
narily as a straight percentage of profit. 
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Cash Receipts and Disbursements 

Deriving cash receipts from the sales, forecast will ordinarily 
present little difficulty. An examination of accounts receivable will 
disclose the normal length of time between billing and collection 
which, weighted by any unusual factors expected to influence 
future collections, will give the lag between sales and receipts to 
be used in the forecasts. Frequently different classes of sales 
or sales to particular customers will be subject to different col- 
lection periods, and these classes must then be calculated sepa- 
rately. Discounts allowed must be deducted from expected cash 
receipts. Provision must be made, of course, for any extraordi- 
nary receipts that can be anticipated. ) 

In certain industries, receipts from sales are subject to more 
complex conditions. For example, Government contracts often 
provide for progress payments at a stated percentage of cost, 
which are later deducted from invoices as deliveries are made. 
Cost-plus-fixed-fee contracts have their own special rules and 
provision must be made for the time necessary for audits and 
for disallowed costs. Conditional sales and time payment plans 
must be considered. In general, however, these are special con- 
ditions which can be worked out individually. 

Cash disbursements are ordinarily of a more varied character 
than receipts and must be calculated in some detail if the results 
are not to be distorted. Payroll disbursements are based on the 
direct and indirect labor calculated as described above under costs. 
From the total monthly payroll earned must be taken social secu- 
rity and withholding taxes and other payroll deductions. Next, 
this net earned payroll is converted to payroll to be paid, by cal- 
culating and applying the amount accrued at the beginning and 
end of each month. Payments on accounts payable are computed 
from the total of material receipts and the accounts payable 
items in overhead. This total represents monthly purchases and 
is converted to cash disbursements by applying a lag factor de- 
termined from actual experience. From the gross payments thus 
derived, the provision for discounts earned should be deducted. 

Other disbursements should be scheduled in accordance with 
their normal or anticipated rate of payment. Social security taxes 
(employer’s portion from the overhead schedules, employees’ from 
the payroll disbursement calculation) are of course scheduled for 
payment each quarter. Federal and state income, sales, property, 
and other taxes are shown as paid in accordance with the re- 
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spective laws. Special payments for insurance, pension plans, or 
other items should be scheduled as they are expected to be made. 

An estimate of the rate of expenditures for capital assets can 
usually be obtained from the personnel in charge of such expendi- 
tures. Where these items are substantial, it is often desirable to 
go into considerable detail in order to obtain accurate estimates. 
Such disbursements are recovered through sales only over a long 
period, in contrast to current expenditures for inventory. Hence, 
their effect upon the cash balance is relatively permanent. 


Balance Sheet 

Many companies forecast their profits and cash balances in a 
manner similar to that described above but do not carry their fore- 
casts on to the balance sheet stage. We have found a balance 
sheet forecast worth while for two reasons. First, it acts as a 
check on the accuracy of the other estimates. If, for example, we 
have overlooked some item in computing cash receipts, accounts 
receivable at the end of the period will show as too high, thus 
flagging the error. I recall an instance in which the forecast cost 
of sales was out of line with the anticipated expenditures for labor 
and overhead and the ending inventory had a credit balance. It 
maintains the reputation of the forecaster to discover this sort 
of thing before his figures are presented to management. 

Second, the balance sheet is valuable as a guide to management, 
just as the other forecast statements are. The cash and income state- 
ments each reflect changes in only one direction, whereas a com- 
parison of actual and projected balance sheets reveals a more com- 
plete picture. It may, for example, show a trend toward building 
up inventory, which should be reversed if strain on working cap- 
ital is to be avoided, or a dependence on tax reserves for financ- 
ing, which must eventually be replaced by a more stable source of 
capital. 

The forecast balance sheet is prepared by means of journal en- 
tries recording all transactions expected to occur during the fore- 
cast period. These are posted to a trial balance form. The ac- 
counts used in the balance sheet and the journal entries are both 
simplified and condensed as much as possible. Practically all nor- 
mal transactions of the average business can be recorded in rela- 
tively few standard journal entries and if the forecast schedules 
are prepared with the balance sheet in mind, the entries can read- 
ily be made directly from the schedules. 
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The following entries will probably cover all except a few spe- 
cial transactions for a manufacturing business : 


1. Sales and cost of sales. 4. Material. 
2. Cash receipts and disburse- 5. Overhead—factory, and 
ments. administrative. 
3. Direct labor. 
Following up the Forecast 


Any estimate of the future should be compared with actual re- 
sults as they transpire. Regular comparison will reveal how 
closely the forecast can be relied on as a guide and may suggest 
ways in which actual results can be brought closer to those de- 
sired by management. Ordinarily monthly comparisons of actual 
and forecast profit and loss statements will be desirable and simi- 
lar comparisons of cash receipts and disbursements. Other items 
of special interest, such as working capital or fixed asset expendi- 
tures, may also be analyzed in comparison with the forecast 
amounts. 

If the original forecast was predicated on company policies 
in effect at the time of its preparation, a change in a major policy 
or condition may necessitate a revision. For this reason, a fore- 
cast should be reviewed from time to time and, if necessary, 
affected parts changed to reflect the new conditions. Along this 
same line, a forecast may be very valuable as a tool to show the 
financial effects of plaris under consideration by management. This 
type of study, known to us as the “what-would-happen-if” state- 
ment, is prepared by incorporating these tentative plans in a pre- 
viously prepared forecast and comparing the result with the latter 
to show the effects of the proposals upon profit, cash, working 
capital, etc. 


A Reliable Guide 


Certain conditions must be kept in mind in setting up a fore- 
casting procedure. First and foremost, a forecast is a manage- 
ment report, most useful perhpas to the officers in charge of 
finance but potentially valuable to all of top management. For this 
reason, the forecast should be originated and used by management 
or it will be valueless. The person who actually prepares the state- 
ments must be kept fully advised of all developments affecting his 
work or the results will be incomplete and misleading. He should 
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have management’s full support in obtaining necessary informa- 
tion from the operating departments. 

The forecasting procedure must be detailed enough to follow 
the accounting system in all essential points or the results may not 
be comparable with the actual figures. At the same time, it must 
be condensed and simplified so that the forecast does not take too 
long to prepare. If its preparation extends over too long a period, 
it may be “cold” before it is completed. The procedure should be 
kept flexible so that changes can be incorporated easily and quickly. 
The working papers should be in logical form and sequence if the 
detail is to be readily available for comparison. 

Can a forecast be made accurate enough to act as a reliable 
guide? Our experience has shown that it can if the conditions 
mentioned above are met. Is forecasting an expensive operation ? 
No—a forecast based on a condensed and simplified procedure 
will not only take less time than an approach based on masses of 
detail, but will also yield better results. Since it is a highly inte- 
grated process, one or two men of high quality can do a better 
job than a larger number of detail workers. 

Even so, is a forecast worth the effort it takes to make it? The 
complexities of present-day business, afflicted by a multitude of 
interrelated forces, make detail planning imperative. It is no 
longer possible in most cases to make major decisions without a 
guide which gives these forces their proper weight. A forecast 
provides such a guide by presenting a complete picture of opera- 
tions under a given set of conditions. 
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PROJECTING THE MONTHLY PROFIT OR LOSS STATEMENT 


by EDWARD W. HARTMAN, 


Cost Accountant, Bowser, Inc., 
Fort Wayne, Ind. 


4 beng article is intended to help the controller or cost account- 

ant to answer the questions of management that too often are 
answered something like this, “It will be a day or two before all 
the journals are completed and posted. We are unable to give you 
the profit (or loss) for the month until that has been done.” Man- 
agement is always asking for monthly operating results the day 
after the month closes and, in the critical times ahead, more and 
more executives will demand a current picture of the company’s 
profit position. 

It would be of great value to the company if the controller 
could develop a procedure so that a daily profit or loss statement 
could be presented. However, as this is impractical, the projected 
statement of profit or loss for which a procedure is suggested in 
this article may supply something of what is missing. Organiza- 
tions that have standard costs in force and operate budgets, are 
already in posession of the necessary data for making daily or 
weekly projections in the pattern proposed. The following para- 
graphs will point out how this can be done simply, efficiently, and 
dependably. The procedure given does not reflect methods in 
operation in any company but it is believed that the proposal 
‘would prove practicable in many cases. 


Definition of Projection 

The term projection as used in this article is a means of pre- 
paring, daily within the month, constructive results for the month 
as a whole (converging ever more closely with the full month’s 
actual results as the days pass) by utilizing principally facts re- 
ported daily. Projection as used here differs from forecasting in 
that forecasting is based on the best estimates of various per- 
sonnel who are familiar with sales and cost figures and estimate 
a month’s, three months’, or six months’ operations to the best of 
their ability and the facts at hand. A forecast depends upon the 
ability of the sales manager to predict future sales and the ability 
of the plant manager to set up a related production schedule, to 
which the industrial accountant can apply cost figures reflecting 


1473 








on et gee 








1474 N.A.C.A. BULLETIN 


expected operating conditions for the months covered. It is es- 
sentially a set of working estimates prepared without expectation 
that results will conform at all points. However, in projecting 
the profit or loss for the month, estimates are rarely used. The 
projected results are based on daily reports submitted by the 
billing, timekeeping, general accounting, and the cost departments 
representing, in the main, actual data. 

A good example of the mechanics of the projecting process 
might be that of making the projection for productive labor vari- 
ance for the month. The daily labor variances for the days worked 
to date are added and the accumulated variance is divided by the 
number of days worked to date to obtain the average variance per 
day. This result, multiplied by the number of work days for 
the month, gives the full month’s projected productive labor va- 
riance as of that day. It will be noted that early in the month 
the projection will vary to a greater degree from final actual re- 
sults than at the end of the month when the base of the projection 
has automatically been broadened to include the major portion of 
the period’s actual transactions. 


Master and Subordinate Projections 


The several exhibits to this article illustrate further the accu- 
mulation and averaging technique described above and together 
show the extent and limitation of detail in which the operating 
data, as it develops in actual book entries during the month, are 
taken into subordinate schedules, arithmetically worked as indi- 
cated, and carried up to the master profit and loss projection, Ex- 
hibit 1. It should be kept in mind that each figure on this exhibit 
is a projection to the full month of performance for that part of 
the month which has passed. However, it does not mean that, be- 
cause the projection as of February 5 is quite different from final 
results, it is necessarily in error as of that date. One of the nat- 
ural effects of such figures as the early days of the month show 
would be to force measures of control and expediting which would 
result in a better performance for the period. Of course, as the 
month progresses, the projections do become more realistic line 
by line down the statement. 

The remaining paragraphs of this article are devoted principally 
to indicating as concisely as possible what appear to be the readi- 
est reliable means to carry figures from the accounting and other 
records into schedules supporting the master projection, bearing 
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February, 1948 
Cost of Vari- ° 
Net sales sales ances Genl. and 


(Ex- (Ex- (Ex- Selling adminis. Profit or 
Date habit 2) hibit 3) hibit4) expense expense (Loss) 


2 $200,000 $120,000 $41,000 $58,000 $50,000 $69,000) 
3 300,000 200,000 36,000 62,000 50,000 (48,000) 
4 400,000 293,000 32,000 64,000 50,000 (39,000) 
5 400,000 280,000 29,000 66,000 50,000 (25,000) 
Data for intervening work days omitted 
24 694,000 487,000 30,000 77,000 50,000 50,000 
25 689,000 487,000 30,000 78,000 50,000 44,000 
26 705,000 493,000 30,000 79,000 50,000 53,000 
27 750,000 524,000 29,000 80,000 50,000 67,000 
Actual 
an. "48 900,000 650,000 36,000 85,000 50,000 79,000 
Dec. ’47 1,000,000 700,000 34,000 90,000 80,000 96,000 
Nov.’47 1,200,000 850,000 24,000 100,000 60,000 166,000 
Exuusirt 1 
ProyecteD SALES 
February, 1948 
Average 
ojected 
Accumulated Average } 20 days 
Date Today to date per day (to Exhibit 1) 
2 $10,000 $10,000 $10,000 $200,000 
3 20,000 30,000 ‘ 300,000 
4+ 30,000 60,000 20,000 400,000 
5 20,000 80,000 20,000 400,000 
Data for intervening work days omitted 
24 40,000 290,000 34,705 694,100 
25 30,000 620,000 34,444 688,880 
26 50,000 670,000 35,263 705,260 
27 80,000 750,000 37,500 750,000 
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Date 


me wh 


25 
27 


Actual 
Jan. °48 


Nov. '47 


Date 
2 


3 
4 
5 


Actual 

Jan. '48 
Dec. ’47 
Nov. "47 


Direct 
labor 
(Ex- 

hibit 5) 
$16,000 

14,300 
12,275 
10,200 


10,675 
10,800 
10,675 
10,375 


7,500 
9,600 
8,400 
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Proyectep Cost or SALES 
(Based on sales classified by gross profit margin) 





February, 1948 
Average 
projected 
Accumulated Average for 20 days 
Today to date per day (to Exhibit 1) 
$ 6,000 $ 6,000 $ 6,000 $120,000 
14,000 20,000 10,000 200,000 
24,000 44,000 14,666 293,320 
12,000 56,000 14,000 280,000 
Data for intervening work days omitted 
28,000 414,000 24,353 487,060 
24,000 438,000 24,333 486, 
30,000 468,000 24,632 492,640 
56,000 524,000 26,200 524,000 
650,000 
700,000 
850,000 
Exuusir 3 


SUMMARY OF PROJECTED VARIANCES 


February, 1948 
Rework 
Un- Engi- and re- 
absorbed neering pairsto Material 
burden changes product scrap, etc. Total 
(Ex- (Ex- (Ex- (Esti- (To Ex- 
habit 6) hibit7) hibit8) mate) hibit 1) 
$16,000 $4,000 $800 $4,000 $40,800 
12,260 4,500 880 4,000 35,940 
9,980 5,000 800 4,000 32,055 
8,440 5,260 720 4,000 620 
Data for intervening work days omitted 
8,940 6,120 660 4,000 30,395 
8,900 6,120 640 4,000 30,460 
8,660 6,100 640 4,000 30,075 
8,360 ,000 640 4,000 29,375 
18,500 5,000 1,000 4,000 36,000 
,000 8,000 1,500 6,000 34,100 
(500) 7,500 2,500 6,500 24,400 


Exuit 4 
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Proyecrep Direct Labor VARIANCES 

































February, 1948 
; Ex- 
tended 
at avg. 
Average rate 
Labor pro- per hr. 


Stand- vari- Accumu- Aver- jected $1.25 
Actual ard ance _ lated age (for20 (ToEx- 
Date hours hours hours todate perday days) hibit 4) 


2 1,600 960 640 640 640 $12,800 $16,000 
3 1,680 1,176 504 ~=:1,144 572 11,440 14,300 
4 1,640 1,312 328 =©1,472 491 9,820 12,275 
5 1,592 1,433 159 1,631 408 8,160 10,200 
Data for intervening work days omitted 
24 1,692 1,015 677. —s_ 7,251 427 8,540 10,675 
25 1,720 1,204 516 = 7,767 432 8,640 10,800 
26 1,720 1,376 344 ~=—s 8 111 427 8,540 10,675 
27 1,900 1,710 190 8,301 415 8,300 10,375 
Actual 
Jan. 48 24,000 18,000 6,000 6,000 7,500* Fs 
Dec.’47 40,000 32,000 8,000 8,000 9,600 
Nov.’47 45,000 38,000 7,000 7,000 8,400 


* Rate Increase 


Exar 5 


in mind that this must be done on a daily basis. These schedules 
are displayed in thé following exhibits : 
Exhibit 2, Projected sales 
“3, Projected cost of sales 
4, Summary of projected variances 
:. 5, Projected direct labor variances 
“6, Projected unabsorbed burden 
“7, Projected variances due to engineering changes 
“8, Projected variances due to rework and repair 
to product 


Every care must be taken that all of the figures are reasonably 
accurate and that all known factors are included in the projection. 
Care also must be taken that the number of working days are com- 
puted accurately since the difference between twenty working days, 
such as occurred in February 1948, and twenty-three working 
days in March 1948, will make a considerable difference in the 
elements used in the projection. Also it would be erroneous to 
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project on a basis of twenty working days when it is known at 
the beginning of the month that the plant will not be in production 
the last week of the month. 

Similarly, it would be erroneous to project unusual sales into 
regular monthly sales. For example, a billing of $20,000 might 
be made on the first of the month for a special product and it 
might be known that no additional sales would be made during 
the month. If the formula were used blindly, this $20,000 sale 
of the first day of the month could be projected to $400,000 for 
the month. However, most companies have several lines of prod- 
ucts that move with a certain degree of regularity and have stand- 
ard cost of sales that can be used for projecting purposes. 


Projecting Sales and Gross Profits 

Almost every organization has a daily sales report of some 
kind showing the number of items or models shipped in a given 
line and the aggregate billing in the respective lines. If the daily 
sales figures are to be used in projecting the sales volume for 
the month, it would be well if the sales were accumulated by 
classes which have the same gross profit margins, to facilitate 
using the sales figures for gross profit projection also. Careful 
consideration must be given to the mix so that a realistic gross 
profit can be projected. Most companies have what is commonly 
known as a profit formula. The more competitive the product, 
the tighter the formula and the smaller the gross profit. Con- 
versely, the less competition in the field, the wider the profit mar- 
gin and the larger the gross profit. 

If the daily sales reports do show sales by product classes, it 
would take little effort to extend the sales for the various products 
by the standard profit margin and arrive at standard gross profit 
for the day. Under these circumstances, the alternative of costing 
shipments daily at standard costs would achieve no better results 
and would be much more laborious. The gross profit projection 
is a particularly powerful tool for the general manager. If he 
is supplied with the projection at various times during the month 
and the indications are that a loss month will result unless more 
shipments are made (as illustrated by the figures used in the ex- 
hibits), he can immediately call in the sales and production man- 
agers to verify the trend as shown by the projection and to take 
necessary steps. 
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Proyecrep VARIANCES Due To ENGINEERING CHANGES 





February, 1948 
Avg. projected 
Accumulated Average or 20 days 
Date Today to date per day (To Exhibit 4) 
2 $200 $200 $200 $4,000 
3 250 450 225 4,500 
4 300 750 250 5,000 
5 300 1,050 263 5,260 | 
Data for intervening work days omitted 
24 200 5,200 306 6,120 
25 300 5,500 306 6,120 
26 300 5,800 305 6,100 
27 200 6,000 300 6,000 
Actual 
Jan. ’48 5,000 5,000 
Dec. °47 8,000 8,000 
Nov. '47 7,500 7,500 
Exuusit 7 


Proyectep VARIANCES Due To REWorK AND REPAIR TO PRODUCT 


February, 1948 
Average 
ojected 
Accumulated Average for 20 days 
Date Today to date per day (To Exhibit 4) 
2 $40 $40 $40 $800 
3 48 88 44 880 
4 32 120 40 800 
5 24 144 % 720 
Data for intervening work days omitted 
24 24 560 33 660 
25 24 584 32 640 
26 32 616 32 640 
27 24 640 32 640 
Actual , 
Jan. °48 1,000 1,000 
Dec. "47 1,500 1,500 
Nov.’47 2,500 2,500 
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Projecting Variances 

Most plants using standard costs prepare daily operating re- 
ports which indicate the direct labor performance and the com- 
parison of indirect labor to the labor budgeted. This report may 
also carry such information as overtime premium paid and num- 
ber of hours spent on rework. Other pertinent information af- 
fecting the current month’s operations, likewise included in the 
plant’s performance report, will enable the cost accountant to 
project in dollars and cents and on a sound basis the variance re- 
sulting from labor performance. 

It may not be quite so easy with material variances. Experience 
and spot-checking are the tools here. Daily reports are not as 
common as with labor. However, it is not entirely impossible that 
such a report in some simplified form would be an asset for con- 
trol purposes and would supply reliable daily material variance 
figures in whatever classification detail is appropriate to the 
company. 


Unabsorbed Burden Projection 


Althongh projection of standard burden is covered by the gross 
profit projection, it is necessary to project actual burden and com- 
pute the absorption so that the profit and loss as developed by the 
projection procedure may bear an accurate charge for unabsorbed 
amounts. In projecting factory expenses and unabsorbed burden, 
the cost accountant should make occasional spot checks of current 
entries in the voucher register and journals to determine if any 
unusual expenses are being incurred that could affect his projec- 
tion. 

In preparing the projected burden expense, a separation must 
be made between the fixed expenses and variable expenses. Such 
items as depreciation, rent, taxes, insurance, etc., will be classed as 
fixed expenses and are reliably projected from known amounts. In- 
asmuch as it is sometimes. difficult to project supply expenses, it 
would be well to corisider the possibility of including a fixed 
amount for the month rather than trying to use a projection. If, 
however, the company’s supplies vary greatly from month to 
month, it would be advisable to project the supply expenses on 
the basis of the month’s outlay as it is made. Indirect hourly 
wages can be projected with a great degree of accuracy from a 
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plant performance report issued daily and the same is true of over- 
time premium pay. 

The burden absorbed in inventory is commonly figured on the 
standard productive labor hour or dollar. If the plant operates in 
this manner, a summary as shown in Exhibit 6 can be made up 
readily. If the company uses machine hours or some other basis 
for absorbing burden, work sheets can be prepared which will 
produce similar results. 


Selling Expenses and General and Administrative Expenses 


The general accountant should be able to furnish a projection 
of selling expenses and general and administrative expenses with 
a fair degree of accuracy since most of these expenses are fixed 
and those that do vary, such as commissions, bonuses, and royal- 
ties vary with a fixed percentage of each product class sales. The 
general and administrative expenses are almost completely in the 
fixed category. However, it is necessary to review the voucher 
register and journals to be aware of any major entries to related 
accounts that may affect the profit picture. 


Breaking in the Procedure 


Because of the alertness which must be exercised in carrying 
through the projecting procedure on a basis which will attest to 
its reliability in providing prompt month-end data and perhaps 
as a control tool also, it may be worth while to develop it experi- 
mentally for a few months. This will permit checking results and 
working in loose ends before the method is offered to company 
managerial personnel for their guidance. One thing may be said. 
It has. been attempted in outlining the construction of projections 
to keep them free from unnecessary and detailed refinements. This 
was in part to facilitate promptness and in part so that essential 
elements of the projection would not be omitted because of the 
distractions created by accumulation and tying in of excess of 
detail. 

Most companies already have the basis for preparing projections. 
It is chiefly a matter of compiling the figures as indicated and so 
foretelling the month’s operation with a greater degree of accu- 
racy than is used in the month’s forecast. 

















A CAPACITY BUDGET PROCEDURE TO SET TASK 
FOR PLANT AND. SALES FORCE 


by F. E. BARIDON, 


Secretary and Assistant Treasurer, 
The Barden Corp., 
Danbury, Conn. 


if may be time to consider the situation of new companies and 

small companies with very little if any sales backlog. What 
are the best measures which they can adopt to steer a safe course? 
Due to the tremendous demand in most lines, business is probably 
available to them but what basis can they use to scale operations 
and build inventories? 


Sales Potential or Plant Capacity? 


Can they afford to decide on the strength of their best estimate 
of potential sales? A small company making a top grade china 
serves for the purposes of this article to exemplify companies in 
this general position. From the Department of Commerce or other 
sources it is known that (say) $20,000,000 worth of china is 
normally sold annually in the country or a lesser sales area. Sev- 
eral questions come to mind, indicative of uncertainty. Will the 
volume be greater or less this year? What part of this volume 
represents high grade china? Many companies claim they make 
high grade china, but very few make top grade. 

Let us assume that $2,000,000 represents sales of the grade of 
china made by the company in question. Can the company get 
a quarter of this business? The answer is: “Not without a ter- 
rific struggle with the larger, well established companies and 
other competitors, some of them perhaps new.” Can the company 
safely forecast $400,000 in sales? This is surrounded by doubts. 
Perhaps the better way to get business is to convince the buyers 
who bought $18,000,000 of ordinary china that top grade china is a 
better buy. If the sales force can convert five per cent of these 
buyers, sales potential has much more than doubled. But who can 
tell? Certainly no human sales manager or other individual is 
equipped to forecast reliably under these circumstances. 

Does such a company have to grope its way along in respect to 
its cost and scale of operations or is there some other solution? 
Instead of forecasting sales, guessing at items and sizes, and so 
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building up a production schedule with budgets to meet it, why 
not take various levels of plant capacity from the break-even point 
up and budget gross sales, production, and costs as results of 
utilization of facilities. It is easier to look ahead to what your 
expenses should be than what your sales might be. If you have a 
plant and equipment, that is the basic fact from this viewpoint. 
Both sales and operating departments have to do certain things 
consequent on this to make the venture profitable. 


Considering Capacity 

The questions that confront management in planning, when this 
approach is taken, are at least tangible ones. What is capacity? 
Is it limited by apparent bottlenecks? Not necessarily. Is equip- 
ment in balance? Very seldom, if ever, without steps to effect it. 
What about excess machinery, special machines, or operators 
servicing more than one machine? How do these elements affect 
capacity? These are the sort of questions that arise when the 
problem is considered from the capacity angle. 

Capacity is not necessarily based on machine hours but on the 
productive labor hours obtainable from the plant, including bench 
work, making full use of equipment. The fact that a workman 
may operate more than one machine is a standard cost problem 
but not a problem for a capacity budget. Situations like the fol- 
lowing will also be found, taking three departments as an example 
and assuming a two months’ operating cycle: 


Dept.1 Dept.2 Dept. 3 Total 


Capacity hours .... 800 1000 1200 3000 
Hours worked: 

Ist month .... 900 1000 “1000 2900 

3rd month .... 700 I100 1300 3100 


In the first month a lot of new orders were apparently started 
in Department 1 and overtime was worked, while work in De- 
partment 3 dragged. In the third month conditions were reversed. 
Department 2 may, on the other hand, be somewhat of a bottle- 
neck where activity always seems to be at a higher activity level 
than elsewhere, in order to keep up. 


Machines and Men 
Our first step was to have the production department furnish 
us with a list by operating departments showing the number and 
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kind of machines or bench operations in each. We then asked 
for the number of men required to operate this equipment at 100 
per cent capacity, in the following detail : 


Set up men Inspectors 
Set up and operate Machine maintenance men 
Operators Group leaders, etc. 


In the automatics department, for instance, it was determined 
that with eight machines only two setup men, two operators, one 
inspector, and half time of a group leader were needed to keep 
the equipment in full operation. The number of employees re- 
quired to service operations at this level was also determined for 
all indirect and office departments in the company. In respect of 
the payroll department, the personnel necessary was naturally re- 
lated to number of ernployees. This likewise applied to the per- 
sonnel department. With respect to the maintenance department, 
the basis was estimated upkeep labor for the equipment. 

The number of men reported as required was listed by depart- 
ment and classified as direct labor, direct inspection, supervision, 
or other hourly rated labor. The number necesary at certain levels 
below capacity was then derived from the capacity data as shown 
in the following tables which afford examples of a direct and an 
indirect department, respectively : 

100% 90% 80% 70% 60% 50% 40% 

Grinding room . 


Direct labor 19 18 16 14 12 10 8 
Direct inspection 4 3 3 2 2 
Supervision I I I I I I I 
Other hourly 2 2 2 2 I I I 

26 2=—_25 23 20 17 14 12 

Toolroom 

Hourly rated 16 16 15 15 14 14 13 
Supervision I I I I I I I 


As a point of interpretation in connection with the toolroom 
estimates, it may be mentioned that new products are being tooled 
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up so that, even at a low level of production, tool work will be 
heavy for a period of time. 


Hours and Dollars 
Using the standard forty-hour week as a base, budget hours for 
each level of activity were obtained by multiplying by forty the 
number of employees scheduled at capacity. Direct labor hours in 
the operating departments were reduced approximately ten per 
cent for lost time and this difference was added to the “other 
hourly” classification as set forth below. This is shown (rounded) 
in the adjustment of the hours in the 100% column. Whenever 
in other columns, the hours as initially extended are based on the 
same number of men as the next higher activity, there is a further 
adjustment of direct hours to “other hourly” so that direct labor 
hours will remain proportional to activity : 
Employees Hours Adjusted Hours 
100%o 90% 80% 100% 90Fo 80% 100% WF 80% 
Direct labor 8 8 7 320 320 280 290 260 230 
Other hourly 1 I 1 40 40 40 70 100 go 





A weighted average hourly rate, based on the top rates for the 
jobs involved less (usually) 10 cents an hour, was then established 
at each level. This rate included an increment for pay increases. 
As the number of employees dropped at the various levels the aver- 
age rate used was increased slightly to reflect the gradual elimina- 
tion at reduced activity of the lower rated, less experienced 
employees. The extension of these rates by the capacity (or per- 
centage of capacity) hours established the budgeted weekly wages 
for hourly rated employees. Where salaried supervisors were in- 
volved, the weekly equivalent of their salaries was then added. 
Transfers from direct labor to other labor, referred to above, 
were effected at direct labor rates. The resulting weekly labor 
budget would show much as follows for each department : 


100% 90% 80% 


(Based on adjusted hours) 
Direct labor ............ $346 $310 $274 
Other direct labor....... 35 71 60 
Other hourly ........... 40 40 40 


$421 $421 $374 
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A subsequent conversion of weekly hours and wages to a 
monthly figure was made by multiplying by 4.30. This conver- 
sion could be more exactly made if a thirteen-month year or even 
a series of four, four, and five-week months were in use. The 
weekly figures serve to implement control within periods. The 
monthly figures determine budget allowances for labor as de- 
scribed later. 
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Overbead 


Burden presents a different problem. In a smaller organization, 
it is necessary to cornpromise between theory and practicality. 
Consequently with us, only salaries and wages are distributed and 
budgeted departmentally. They are the only expenses which are 
applicable to individual departments in small doses and are fairly 
stable. In any event, they comprise almost sixty per cent of the 
overhead. Other overhead expenses are currently charged on 
the books either to factory burden or to general and administrative 
expense and the same division is made in the budget. The ac- 
counts are listed in three general groups: 


"VV Oo =| = = = we 
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1. Controllable departmental expense 
2. Controllable general expense 
3. Taxes, insurance, and other fixed charges 


By projecting each subaccount at the same activity levels re- 
lated to capacity, taking into consideration the character of the 
expense, whether variable, semivariable, or fixed, and applying 
past experience and knowledge of what has to be done (e.g., in the 
matter of new tooling), budgets were established for both the fac- 
tory and the office. These provide for normal expense but to 
save the administrative group embarrassment in case an abnormal 
legal fee or other unavoidable item is forced upon them, the spe- 
cial charge will be considered apart from the budget allowance. 
Such a fee might easily be half as large as the controllable general 
expense allowance in any one month. 

It might be mentioned that the usual straight line variable 
budget was constructed and charted, using 100 per cent activity. 
This also included the fixed portion as calculated by formula. 
When we plotted our capacity budget figures, we found that we 
did not have a straight line and that profits at 80 per cent were 
included as only 80 per cent of what the chart showed. 
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Factory Burden 
Salaries and wages 
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Indirect manufacturing departments ..... 
Engineering department ................ 
Other indirect departments.............. 
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Less transfers out (return through expense).... 


Controllable expenses 
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Levels 
~y 

100% 50% 
16,000 8,000 

6,000 J 
22,000 11,000 
14,000 7,500 
$ 5,000 $ 2,500 
$19,000 $10,000 
$ 4,500 $ 2,500 
12,000 10,000 
4,000 3,000 
1,500 800 
2,000 1,500 
$24,000 $17,800 

4,500 3 
$19,500 $14,000 
$19,000 $ 6,000 
3,000 2,000 
8,000 7,000 
$30,000 $15,000 
$49,500 $29,000 
260% 290% 
$68,500 $39,000 
$ 8,000 $ 6,000 
100 
3,500 2,100 
500 
$12,500 $ 8,700 
$(200) $(100) 
800 400 
$ 600 $ 300 
$81,600 $48,000 
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We believe we have a little more realistic picture of where we 
should stand at the various activity levels. 


Operating Under the Budget 
) It will be apparent that we have at this point a labor budget 
at various levels of capacity built up in such a way as to serve 
) for detailed and over-all control of operations at these levels— 
with capacity operation as the company objective—and a burden 
| * budget likewise related to capacity levels although. perhaps less 
| closely tied to the physical facts of operations. Materials have 
not been dealt with—although they will be, briefly—because our 
control of these, like our sales efforts, is intended to follow from 
rather than unduly influence the conduct of our central control of 
‘ operations, which lies in effective utilization of processing capac- 
ity. Our monthly budget of labor and burden, which is in a sense 
a permanent budget carrying within itself the means of revision 
if basic data changes, may be summarized as in Exhibit 1, using 
hypothetical figures at two levels. 

In operating under the budget, the allowances for the month 
are based on the monthly activity. This is determined as the ratio 
of the current month’s direct labor hours to the allowable direct 
labor hours at capacity. If the percentage turns out to be 72 per 
cent, then one-fifth of the difference between the allowances at 
80 per cent and 70 per cent capacity levels is added to the latter. 
This method was found to be more satisfactory than taking the 
next higher or the nearest level for which allowances had been 
set. If a variable expense allowance is ifivolved, the adjusted 
figure will be closer to reality and an item which is not variable 
will not change the current total. The over-all company activity 
rate is applied to all inspection and indirect departments, includ- 
ing administrative, and to expenses other than salary and wages, 
but individual activity rates are calculated each month for the 


‘ operating departments. 


Comparisons 


We also account for realized price margins as compared with 
standard, change in work-in-process inventory, and variations in 
net profit. These comparisons may be illustrated by figures taken 
from Exhibit 2, Net Profit Budget, plus assumed actual sales and 
costs. For example, if standard cost of sales is $59,800, the 
standard sales value is, as shown in the 80 per cent column, $8o,- 
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Net Prorit Bupcet 
Capacity Level 
100% 80% 50% 
Sales 
CE cnvanendetins isdn’ 102,000 81,600 51,000 
IE occ ccecétveenoeteta 2,000 1,600 1,000 
ME - Kdetdunessaucucmiasdiecesdaet 100,000 80,000 50,000 
Budgeted Costs 
EEE yeh fol SEER eae ay 5,500 4,500 3,000 
SS ee eee ee 19,000 15,300 10,000 
EE :avinde encanta tduaienceand 49,500 40,000 29,000 
74,000 59,800 42,000 
Sales and administrative expense. ..... 12,500 10,200 8,700 
Other deductions, net ...............-. 600 500 300 
13,100 10,700 9,000 
i LO eee eee 87,100 70,500 51,000 
a ree eee 12,900 9,500 ON 
Per cent to sales ....ccccccece 12.9% 11.9% (2.0) % 
Exuisit 2 


000, using 135 per cent as a standard margin indicator. If actual 
sales are $82,000, there has been a price gain of $2,000. 


Inventory change is related to plant activity and we endeavor 


to show the reasons for the increase or decrease each month. 
Only in-process inventories are considered. Let us assume that 
the plant activity is 100 per cent as against sales at the 80 per cent 
level as noted above. Then the following inventory changes might 
be representative : 


Budgeted manufacturing cost at 100% production.... $74,000 


Budgeted manufacturing cost at 80%..........+.+... 59,800 
Increase in inventory due to low sales.............. 14,200 
Actual expense over budgeted expense............. 2,000 


Actual cost-of-sales over budgeted ($62,000-$59,800) (2,200) 


Net increase in in-process inventory.............+. 14,000 


Another comparison shows variations in profit from what 
should be realized at the 100 per cent level, and is constructed as 
follows : 
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Anticipated profit at 100%.......... eee e cece eens 
Sales volume loss at 80% ($12,900-$9,500)........ (3,400) 

































Sales price gain noted above.............++.+ee0++ 2,000 
Cost-of-sales excess over standard.............++.. (2,200) 
Sales and administrative gain over budget.......... 600 

Actual prOGt .o ccc ccccccccccccccccsscecvcces $9,900 


In this example, we would still show a gain of $400 over the 
profit forecast at the 80 per cent sales level because the sales 
price gain and the excess cost-of-sales loss nearly offset and we 
saved $600 on selling and administrative expense. 

Keeping Inventories Within Limits 

Limits have also been set on the amount of raw material and 
in-process inventories that are allowable at the various capacity 
levels. In other companies, these will, of course, vary by industry 


or types of product and operating cycle. In our company, it might 
be something like this: 


100% 50% 
Raw materials and purchased parts 
DOU chs céccntadvas $ 90,000 $ 60,000 
BE QUITE oo ov ivcvceses 150,000 80,000 





$240,000 $140,000 
The Sales Budget as a Result of Plant Activity 


If anticipated expenses are restricted to the pattern and by 
methods which have been outlined, then the task cut out for the 
sales department can be budgeted for them. Their goal would 
be to achieve the applicable sales volume for net profit percent- 
ages noted in Exhibit 2 which incorporates allowable costs from 
Exhibit 1 plus material costs. This would mean aiming for sales 
j of capacity production to yield at least $102,000. Of course, 
before setting this goal in dollars and hence determining the 
budgeted net profit, consideration is given to what is possible to 
realize by way of prices at any level. 

In respect of setting prices, so far as it is possible to maintain 
a cost basis, it is probable that in most companies sales estimates 
are based on normal burden rates which are arrived at from past 
experience. But what is the normal budget for a new company? 
| Perhaps ours will be at 80 per cent of capacity eventually. In 
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the meantime our cost estimates for minimum lots are based 
on the 100 per cent level to which a profit factor is added, bring- 
ing prices up as high as the traffic can bear in accordance with the 
sales department’s survey of the market. However, our basis of 
thinking. and acting is founded on full utilization of manufac- 
turing facilities at our disposal. 

Working back from capacity net sales of $102,000 a month 
at the average profit margin indicated, the break-even point would 
be at slightly over the 50 per cent activity level. In our case, we 
eventually decided that the profit margin was too low and break- 
even point too high. Budgeted costs have since been revised down- 
ward. A two thousand dollar cut in the above budget at the 50 
per cent level should result in a thousand dollar profit instead of 
a loss, with progressive increases at the higher activity levels. 

As a new company we cannot expect too much from our sales 
department in the way of forecasts, at least not enough to estab- 
lish a budget from them. We can, however, use such forecasts 
together with an analysis of open orders as a guide in planning 
our purchases of raw material and fabricated parts, production 
schedules, and new tooling, as, well as our activity level in the 
near future. The sales department also knows what profit mar- 
gins they must maintain on the average and the volume of busi- 
ness they must secure to keep the plant profitably busy and above 
the break-even point. 


Conclusion 

Even if more or less reliable sales forecast were available we 
believe the type of budget here described is more informative to 
us, requires less by way of continuous reconstruction and is 
more easily handled where business fluctuates than a budget based 
on such forecasts. Until the time arrives at which business ex- 
ceeds present capacity and new equipment is needed, no radical 
revisions should be necessary. Neither is the capacity budget tied 
down to dates or periods but sets a continuous goal for planning 
and striving to keep the plant busy and on a profitable level. 




















COST ESTIMATING FOR LONG-TERM CONTRACTS 
IN A MACHINE SHOP 


by FRED W. MURRAY, 


Staff Member, Jordan & Jordan, 
Portland, Maine 


OB order machine shops with long-term contracts have many 

cost estimating problems far different from production line 
manufacturers. When estimating must be done on a contract to 
be completed one to three years later, many factors must be con- 
sidered. Necessary material commitments must be made and, 
even if it is possible to enter into contracts for these which will 
be binding on suppliers, replacements or lost materials must be 
purchased at prices prevailing at the time they are needed and 
this circumstance is likely to result in a change in the original 
contract price for materials for the job as a whole. Labor must 
be projected for the length of the contract and under present 
conditions only a crystal gazer could plan reliably for longer 
than the current employment contract. Finally, the variable ele- 
ments of burden in a job order shop, fluctuating with orders on 
hand, require much planning on the part of production and ad- 
ministrative departments, to forecast this factor for a long term. 


Gauging the Future Level of Cost Components 


In estimating material costs, a detail of all items which are 
not to be taken from the regular inventory should be given to 
the purchasing department to obtain firm quotations. To these 
quotations should be added the cost of items needed from the 
present stock and these should be earmarked for the contract in 
question. To the total there should likewise be added an amount 
for items which may be spoiled, lost, or not taken into considera- 
tion at the time of the estimate. This amount is usually on a 
percentage basis arrived at through experience. Under normal 
circumstances, the aggregate of these costs should be an accurate 
forecast differing little from final cost of materials. 

Labor must be given more thoughtful consideration, and na- 
tional trends and indices must be studied to establish a rate which 
would be considered fair. Other factors to be considered are 
local demands for workmen, the possibility of using less skilled 
workers to cushion increased wage demands, any contract re- 
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strictions for amount of work to be completed in a given time, 
and many other items entering into labor relations and resulting 
fluctuations. As labor commitments cannot satisfactorily be made 
for long periods at the present time, it is mecessary to arrive at 
prospective cost of labor for long-term contracts by conferences 
with all departments and by experience and judgment on the 
part of the cost estimator. 

Burden is the most troublesome of all factors since a rate must 
be established from one to three years ahead of its application. 
The best method of approach, in our opinion, is to prepare a 
budget for three years and from this a break-even chart establish- 
ing the approximate amount of operating overhead which will 
be expended at any given volume. This figure should be deter- 
mined by considering past records and current forecasts in con- 
sultation with all operating heads who will ultimately have to 
attempt to work within the amount of overhead set as allowable 
under the break-even chart. 


Historical Information and Shop Data 
With the above three items based on fact or studied fiction, 


« as the case may be, an analysis of market conditions should be 


included with the summary of estimated costs given to sales de- 
partment personnel for quoting purposes so that they may be 
properly governed with respect to important contingencies, whether 
these portend (as now) rising costs or (in time) a falling market 
for materials and labor. It is just as necessary in estimating for 
long-term contracts to consider possible cost declines as com- 
pared with current market as it is to cover additional costs. 

If the sales quotation in question is for a machine similar to 
one previously built, much of the information may be taken from 
the completed bill of material applicable to the older item in so 
far as physical data such as quantities, weights, kind and grade 
of material, hours of labor, and experience in defective castings, 
machining, and excessive labor charges are concerned. As indi- 
cated in the beginning paragraphs, the related costs require an 
appraisal of the period during which the outlay will be incurred. 

Where the work is new to the shop, estimates must be obtained 
from the engineering and production departments as to quanti- 
ties of materials and the hours required for planning, producing, 
and assembling. An entirely new machine presents the most dif- 
ficult problem. Here it is safest if the contract can be written 
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on a cost-plus basis, or with escalator provisions applying to 
labor and material costs. The lot of the cost estimator will be 
much simplified. Even limited escalation will help in the case of 
sudden market changes. However, even if this is done, it may 
be desired to estimate the approximate cost to establish a stated 
limit in the contract. 


Procedures and Forms 


Up to this point, we have chiefly recited the hazards involved 
and considerations necessary in estimating job costs for pricing 
purposes when costs will be incurred over a future period. What 
about specific procedures? What minimum information is neces- 
sary for accurate cost estimates under the circumstances? Before 
estimating, we fortify ourselves with a complete bill of materials 
and draw from file the historical cost records of similar parts made 
for previous contracts (Exhibit 1) and cost summaries of like 
contracts as a whole (Exhibit 2). We maintain to the best of 
our ability overhead budgets for three years ahead, and these we 
likewise use. Exhibit 2 is particularly important. As a form it is 
prepared both as an estimate before the job is quoted and a cost 
summary when it is complete. Having both the projection and 
result of previous jobs on hand helps immeasurably when it comes 
to taking one of the forms in blank and filling it in as an esti- 
mate for a new job. 

In completing the bill of materials, each part is studied by the 
engineering and production dpartments to determine the rough 
weight, machining time, and other pertinent information such as 
possibility of spoilage due to foundry defects and warping due 
to violent and unusual temperature changes. The cost estimator 
should lend for this study all historical records he may have drawn 
from file of any similar machines or parts of machines previously 
constructed. Frequently this information is the most valuable aid 
given in completing a forecast because it shows the actual weight 
and time spent and any peculiarities affecting production or de- 
Sign in previous machinings. Likewise, in cases where similar 
machines or parts have been built, cost of designing, drawings, 
patterns, jigs and fixtures, and other items which must be made 
only once can be eliminated in arriving at the new cost. 

Exhibit 1, the historical record of parts included in previous 
contracts, reveals costs of similar parts as taken from bills 
of material over several years. From this many studies can 
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be made covering periods of depression, inflation, and normal 
conditions. These would allow the cost estimator to prepare his 
current estimates with proper adjustments for the projected 
period. Efficiency of labor and factors affecting it can also be 
appraised over a long period of time. Frequently such studies 
show whether highly skilled, high-priced labor or apprentice train- 
ing or low grade labor can produce the lowest final cost. 

In our opinion, this record gives more assistance than any 
other bit of available information, as it shows trends which may 
be portrayed graphically and compared with general business 
trends as translated in terms of present market and labor con- 
ditions. This study of trends results in weighted averages which 
are more accurate than the general average of the cost of all 
machined parts made, because so many factors have been taken 
into account. 


Forward Budgeting of Indirect Costs 


Before discussing in more particular the form of Exhibit 2, 
which is accompanied to the sales department by “water over the 
dam,” i.e., file estimates and actuals in the same form for past 
comparable jobs, it may be well to cover the final supporting ele- 
ment involved in the estimating process and requiring searching 
the future to the extent that this can be done. This element is 
the forecasting of overhead. It contains perhaps even more un- 
knowns than prophecies as to material and labor costs. 

However, there are certain factors which can be taken hold 
of to construct tentative budgets of future overhead. We attempt 
it for a three-year period. These factors are: 


1. Type of work on order and probable future orders in 
relation to the amount of overhead required. 

2. Trend of business in general. 

3- Local labor conditions affecting the overhead base, i.e., 
availability of workers and the demands of other local 
industries. 


Type of work on order may be such as to require an initial 
factory overhead of a considerable amount whereas the same 
contracts toward their close may call for a very small percentage 
of burden and a higher direct labor cost. For example, in plan- 
ning for a three-year forecast, we may find by reports from the 
production department that all current contracts for the period 
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require a factory overhead of 20 per cent of direct labor for the 
first year, 100 per cent the second year and only 50 per cent for 
the third and last year. The sales department predicts no repeat 
items and the only prospective contracts, due perhaps to a decline 
in business conditions, are repair parts items. With a presumed 
outlook such as this, plans should be made to reduce the overhead 
expenditures and the forecast is so prepared. 

Long-term contracts in process naturally do not reflect general 
business trends immediately. They reflect “booms and busts” 
only after a lag measured by the length of time required to com- 
plete work on hand, although terminations or defaults can and 
do occur. Nevertheless, if this is taken into consideration, some 
weight must be given in the expense forecast to general ups and 
downs in business. 


Final Cost Estimate for Quotation Purposes 

The data on Exhibit 2 exemplifies a completed estimate for a 
30” Stream Flow valve. In looking at the form and the figures, 
it should be borne in mind that the actual cost will be recorded in 
the same manner for the benefit of later jobs and that the actual 
cost sheets for earlier applicable ones are attached to the current 
estimate as presented to management. 

Briefly, the estimated detailed costs of materials, assemblies to 
be purchased, direct labor outlay of various categories, and draw- 
ings and pattern expense are shown concisely in blocks provided 
on the form, together with a summary estimate showing total 
material and labor costs and likewise burden applied at the 
budgeted rate. From these many elements, the final quotation 
is determined by adding a profit factor. For all practical pur- 
poses, this final estimate is regarded as conditioned as to accuracy 
by the supporting commentary which accompanies it to the sales 
department and points out the potential deviations from the esti- 
mated figures. However, with intelligent planning, a quotation 
accurate enough to be regarded as sound should be possible. 

Cost estimating is not the job of any one department but rather 
the cooperative effort of every department. The cost accountant, 
because he has access to the records of all departments, is the 
logical intermediary among department heads. In accepting this 
responsibility he must realize that the accuracy and completeness 
with which the estimate has been prepared will influence and 
sometimes determine the profit or loss his company will realize. 








